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SUMMARY

A series of three arrow wings employing various degrees of twist
and camber were tested in the Langley 4- by 4-foot supersonic pressure
tunnel. Pressure distributlions were measured at a Mach number of 2.05

and at a Reynolds number of 4.4 X 10% based on the mean aerodynamic
chord. “he wings had a leading-edge sweep angle of T0° and an aspect
ratio of 2.2k, and were designed to produce a minimum drag (in compari-
son with that procduced for other wings in the family) at 1lift coeffi-
cients of 0, 0.08, and 0.16.

The pressure tests substantiate previous force tests (NASA Technical
Memorandum X-3%32) in indicating that the design methods chosen achieved
the desired result of improving performance while avoiding transonic-
flow phenomena and shock-induced flow separation. Fallure to approach
the full theoretical benefits of twist and camber may be due, at least
partly, to the aeroelastic deflections believed to be present.

INTRODUCTION

Recent wind-tunnel tests of a series of twisted and cambered highly
swept arrow wings (ref. 1) showed significant improvements in maximum
lift-drag ratio for the warped wings as compared with the flat wing. The
greatest improvement was shown for a wing designed for a 1lift coefficient
approximately one-half that required for the maxirmum lift-drag ratio.

The purpose of these current tests 1s to examine, in detail, the
pressure distributions on these wings and to compare them with the theo-
retical estimates. The primary objective is to ascertain the success of
the design methods in producing the required loading distributions while
avoiding flow separation and transonic-flow phenomena on the wing surfaces.



The three half-span wings tested in the Langley 4- by L-foot super-
sonic pressure tunnel st a Mach number of 2.05 had a leading-edge sweep
of 700 and an aspect ratio of 2.24. One of these wings was twisted and
cambered for a design 1ift coefficient of 0.16, a second wing employed
only one-half that twist and camber, and a third wing had no twist and
camber.

SYMBOLS

b wing span
b! distance from wing trailing edge (or wing center line) to

wing leading edge measured in y-direction
c local wing chord

Axisl f 2 1 4

C axial-force coefficient axial joree = J[‘ c,c d
A ’ S *'sJo * \p/2
Cq chordwise section axial-force coefficilent

\/ﬁl dz dz x!

c _) - (c ...) a(Z)
OKPdXU deL c

C dr coefficient Drag
D ag ) S
c 1lift coefficlent, Life
cn chordwise section normal-force coefficient,

fol (Cp,L - Cp,U)d(l(éL)

spanwise section normal-force coefficient,

fol (2,1~ S, u)()
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Cp pressure coefficient

c pressure coefficient at zero 1ift for uncambered and

P, 0
untwisted wing

1 overall length of wing measured in streamwise direction

q free-stream dynamic pressure

S wing area, half-span model

X,¥,2 Cartesian coordinate system with origin at wing apex,
x-axis streamwise

x' distance from wing leadling edge measured in x-direction

y' distance from wing trailing edge (or wing center line)
measured in y-direction

a angle of attack

Subscripts:

L lower surface

U upper surface

MODELS

Photographs of the three half-span models (designated wings i, 2,
and 3) mounted on the reflection plate are shown in figure 1. The wings
had a 70O swept leading edge and an aspect ratio of 2.24. Each of the
wings of this series was designed to produce a minimum drag (in compari-
son with that produced for other wings in the family) at a certain 1lift
coefficient. These design 1lift coefficients were O, 0.08, and 0.16 for
wings 1, 2, and 3, respectively. (A design 1lift coefficient of O cor-
responds to a flat wing.)

Figure 2 presents a plan view of the wings showing orifice locations
and some typical sections for each of the three wings. The tables
included in this figure give the camber surface ordinates and the thick-
ness distribution. Except for leading-edge and tralling-edge positions,
the x' and y values listed correspond to orifice locations. Further
details of the wing construction may be found in reference 1.



TESTS

The tests were conducted in the Langley 4- by 4-foot supersonic
pressure tunnel with a free-stream Mach number of 2.05 and a Reynolds

number of 4.4 X 10° based on the mean aerodynamic chord. The all-steel
wings were attached to a reflection plate which was supported in a hori-
zontal position by the permanent sting mounting system of the tunnel.
During the tests, the wing and plate moved through an angle-of-attack
range as a unit. As 1n the force tests of reference 1, transition strips
were used on the wings. The strips, composed of a sparse distribution
of No. 80 carborundum grains in a lacquer binder, were 1/8 of an inch
wlde and were located l/h inch behind the leading edge. Angle of attack
was measured optically with the use of prisms recessed in the wing sur-
face. The pressure distributions were registered on a bank of manometers
using Alkazene as a fluid. It 1s estimated that the measured pressure
coefficients have an accuracy of #0.01.

RESULTS AND DISCUSSION

The pressure distributions measured on the wing surfaces are shown
in table I and in figures 3, L4, and 5. Pressure coefficient has been
plotted against chordwise location x'/c. Notice that the zero-pressure-
coefficient line changes, and that for each angle of attack it 1s identi-
fied on the right margin by the angle and the corresponding test-point
symbol.

A sample comparison of measured pressure distributions with
linearized-theory results is shown in figure 6. The theoretical values
used can be expressed by the following equation:

C ¢, - C
Cy, = Cp o + —2de818nly ) o g 8uelL - X\| + 0,08 L__Lpdeslgn (1)
P D, ) b/2 . 5

[+ 7o)

The contribution of the thickness alone 1s represented by the first term,
which was evaluated by using the line-source method of reference 2.
Computations were performed on a digital computer by using the method
described 1n reference 3. The second term accounts for the camber con-
tribution, which 1s discussed in more detall in reference 1. The third
term represents the effects of incldence on a flat-plate wing and was
evaluated for the wings under consideration with the use of the equations
of reference 4. 1In equation (1) the positive signs correspond to the
lower surface and the negative signs correspond to the upper surface.
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Data for the wing without twist and camber (fig. 6(a)) indicate
that the correlation of theoretical and experimental thickness pressures
(a = 0°) is generally good. For the maximum lift-drag ratio condition,
which occurs at o =~ 4©, the agreement is good near the root but becomes
poorer as the tip is approached. Tt is believed that aeroelastlc deflec-
tions may cause some of this discrepancy. There is evidence of the pres-

ence of a vortex flow originating at the wing apex. The effect of the

vortex is more pronounced at o = 8°, especially at the - 0.3 sta-

b/2
tion. The scrubbing effect of the vortex on the wing upper surface can
be observed in oil-flow photographs. (The photographs are not presented
in this paper because they were of poor quality and would therefore not
reproduce satisfactorily.) Reglons where the pressures are affected by
the vortex correspond to the areas of separated flow described in ref-
erence 1.

For wing 2 with a design 1lift coefficient of 0.08, the maximum 1ift-
drag ratio condition occurs at a = 2°, or a lift coefficlent of about
0.15. In figure 6(b) it can be seen that for this condition the cor-
relation of experiment and theory 1s again good at the root and only fair
near the tip. Agaln aeroelastic deflections may play a part. There also

is evidence of the vortex, particularly at the A 0.3 station for

b/2

o =6° (4° above design condition).

The third wing in the series shows discrepancies between measured
data and theory similar to those for the first two wings. It does seem,
however, that the design method employed and the restrictions imposed
(as discussed in ref. 1) achieved the desired result of avolding transonic-
flow phenomena and shock-induced flow separation. The fact that reasonable
agreement was obtained 4° above the design condition (a = 0°, Cp = 0.16)

indicates that the design restrictions may have been more severe than
necessary.

A comparison of theoretical and experimental axial-force distribution
is shown in figure 7. The theory represented by the solid line results
from an integration of the pressure-coefficient equation (eq. (1)). The
dashed line represents linearized results with leading-edge suction forces
included. The leading-edge thrust is given by the following relationship,
which was determined by applying equations found in reference 4 to the
present case:

2y
feg = '0‘36(CL - CL,design) < (2)



Since leading-edge suction is theoretically confined to the nose section
of the airfoil (in this case a point), leading-edge-suction effects would
not be expected to be apparent in pressure data. For those inboard sta-
tions where the data follow the leading-edge-suction curves, this tend-
ency is believed to be caused not by actual leading-edge suction but by
the vortex previously mentioned.

A comparison of theoretical and experimental section normal-force
distribution is shown in figure 8. The experimental data follow falrly
well the shape of these loading curves, but it can be seen that the
integrated total normal force would be less experimentally. There is
a noticeable loss of 1ift as the wing tip 1s approached, particularly
at the higher 1ift coefficlents.

An interesting aspect of the loadings on these wings at or near the
maximum lift-drag ratio condition is treated in figure 9 where section
normal-force coefficlents are shown for both chordwlse and spanwise sec-
tions. The near optimum combination of loadings on wing 3 does not, even
in theory, produce a "full" spanwise loading curve, as might have been
expected. Only when the chordwise distributions also are examined is
an improved loading noted for the twisted and cambered wings.

Figure 10 shows a summary comparison of theory with integrated pres-
sure data from the current tests and with force data from the tests
reported in reference 1. There is reasonable agreement between the pres-
sure data and the force data except for the axial-force coefficients of
wing 3. This discrepancy may be due, in part, to difficulties in making
a proper fairing of the pressure-distribution data. Particular difficulty
is encountered in extrapolating section axial-force distribution to the
wing root, where large values and steep slopes exist for the highly
twisted and cambered wing. As noted before, it 1is now believed that the
tendency of both pressure and force data to follow the leading-edge-
suction theory is purely coincidence, and is actually caused by the pres-
ence of a vortex flow originating at the wing apex.

CONCLUSIONS

An experimental pressure-distribution investigation at a Mach number
of 2.05 of a serles of twisted and cambered arrow wings provides the fol-
lowing conclusions:

1. Measured pressure distributions for all wings agreed fairly well
with the linearized theory estimates. Much of the discrepancles found
may be due to aeroelastic deflections and the presence of a vortex flow
originating at the wing apex.

W\ OO
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2. Agreement between integrated pressure data and previously
obtained force dasta is reasonably good except for axial-force coeffi-
cients for the wings with twist and camber. These discrepancies may be
due to the fairing of the pressure data which becomes more critical with
increased twist and camber.

3. The pressure tests substantiate previous force tests (NASA
Technical Memorandum X-33%2) in indicating that the design methods chosen
achieved the desired result of improving performance while avoiding
transonic-flow phenomena and shock-induced flow separation. Failure to
approach the full theoretical benefits of twilst and camber may be due,
at least partly, to the aeroelastic deflections pelieved to be present.

Langley Research Center,
National Aeronautics and Space Administration,
Langley Air Force Base, Va., March 6, 1962.
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TABLE I.- TABULATED PRESSURE COEFFICIENTS

(a) Wing 1
y .
Cp ot 5/2 of :
x'/c .3 5 7 9 x'/¢
Upper | tawer | Upper | Lower | Upper | Lower | Upper | Lower | Upper Lower
a= -2°
025 | .092 | .012 | .098 [-.060 | .094 }-.134 .025
.050 | .063 |-.005| .091 |-.020 | .079 [-.086 | .073|-.13u .050
2100 | 052 |-.001 | .o54 |-.001 | .060 {-.052 | .062 |-.123 | .068 |-.262 | .100
200 | .035 |-.010| .ou3 }-.01u | .038 |-.0u0 | .021 |-.093 | .035 |-.222 | .200
.300 | .025 |-.012 | .027 {-.030 | .030 [-.0u47 | .022 |-.072 | .O15 |-.20u4 | .300
uwoc | .o07 |-.033| .o%1 |-.ous ] .00 [-.058 | .00) |-.082 [ .00l |-.1BO | .u00
500 | .o10 |-.029 ] .o05 |-.0u2 [-.CY0 |-.06S |-.021 | -.093 |~.017 j-.168 | .500
.500 |-.007 |-.038 | -.004 |-.050 |-.02% [-.075 |-.036 |-.103 [-.033 |-.185 | .600
.700 |-.016 |-.055 |-.026 |-.063 |-.039 |-.079 |-.0u9 [-.108 |-.030 [-.154 | .T700
.800 |-.023 |-.059 | -.020 |-.060 [-.0u7 |-.094 |-.049 |-.112 |-.0u6 |-.130 | .800
2900 |-.034 |-.068 | -.031 |-.072 |-.058 |-.097 |-.062 [-.114 |-.055 |~-.117 | .900
.975 |-.031 |-.060 | -.0u1 |-.063 [-.060 }|-.099 .975
- ‘D
.025 | .or6 ]| .033 | .083 ] .003 | .070 |-.02} .025
.050 | .os8 | .onv | .o78 | .018 | .054 |-.010 | .045 [-.061 .050
Lioo ) .o37 | .o12 | .owo | .007 | .ou1 {-.005 | .039 |-.028 | .017 [-.157 | .100
2200 | .023 | .o00 | .o026 |-.006 | .021 [-.013 | .000 {~.049 |-.007 |-.097 | .200
.300 | .o17 |-.005{ .ot0 |-.016 | .008 [-.029 | .001 |-.0u3 [-.013 }j-.07u | .300
400 |-.005 |-.024 |-.005 [-.0335 j-.005 |-.038 [-.021 |-.060 |~.027 |~.070 | .%00
o500 | .000 |-.021 |[-.007 {-.031 |-.024 [-.052 |-.026 | -.076 |-.039 j-.0%u | .500
-500 |-.010 |-.029 {-.017 |-.038 |-.031 |[-.061 |{-.048 | -.085 |~.061 }-.110 [ .600
2700 |-.028 |-.ou6 |-.038 {-.054 [-.050 |-.068 [~-.060 | -.091 |-.069 {-.102 | .T70C
800 |-.033 |-.052 [-.031 |-.0u8 {-.056 |-.083 |~-.07V |-.092 |-.082 |-.108 | .800
.900 |-.042 |-.c60 |-.0u1 |-.060 [-.066 |-.085 |-.072 | -.103 |-.089 |-.106 | .900
.975 |-.0u0 J-.05u {-.ou9 ]-.058 |-.0735 |-.092 .975
a= o°
.025 | .058 | .os8 | .063{ .063 | .033 | .033 .025
050 | 030 | .o30| .062 | .02 | .027 | .027 | .004 | .0OM .050
100 | o020 ] .o2u | .o29 | .029 | .o20| .020) .005| .00S5 |-.013 }-.013 | .100
200 | o121 .02} .oo7 | .oo7 | .003 | .003 [-.013|-.013|=-.025]-.025 | .200
.300 | .003 ]| .003|-.002 |-.002 [-.0%0 |-.000 |-.020 [-.020 {~-.031 }-.031 | .300
400 |-.012 |-.012 | -.016 |-.016 |~.020 |-.020 |-.0u0 | -.04) |[-.045 | -.045 | .40O
500 {-.010 |-.010 |-.018 |-.019 |-.039 [-.039 {-.059 [-.059 |[-.066 |-.066 | .S00
2600 |-.023 |-.023 |-.029 |-.029 |-.0ub |[-.Ous |-.065 |-.085|-.078 |-.078 | .600
.700 l-.037 |-.037 | -.045 |-.045 |-.058 |-.059 |-.071 |-.071 |-.071 |-.071 | .700
.800 {-.ou1 |-.0u1 |-.038 |-.038 |-.067 |~.066 {~.080 |-.080 {-.081 |~.081 [ .BOOC
-900 |-.052 |-.051 |~.o48 {-.0u8 |-.077 |-.077 |-.093 {-.093 |-.082 | ~-.082 | .900
2975 |-,0u5 |-.0u5 }-.053 ]-.053 | -,083 {-.083 £97
a= 1°
.025 | .033| .ore | .003 | .083|-.021] .070 .025
050} .ot} .ous8} .018 | .o7r8 |-.010 | .0S54 |-.061 | .0u5 .050
1o | 012 | .o37 | .01t | .omo0 |-.005 | .owl |-.028 ( .039 [-.157 [ .0M7 ] .100
.200 | .o00 | .023 |-.006 | .026 |-.013 | .021 |-.0u9 [ .000 [-.097 [-.007 | .200
.300 |-.005 | .01t {-.016 | .0v0 |~.029 | .008 [-.043 | .00V |[-.074 |-.013 ; .300
~400 |-.02u |-.005 |-.033 |-.005 |-.038 |-.005 | -.060 | -.02} | ~.070 {-.027 | 400
.500 }-.021{ .o00 |-.031 |-.007 |-.052 |-.024 |-.076 | -.026 | -.095 |-.039 | .500
.600 }-.029 |-.010 | -.038 |-.017 |-.061 |-.031 |-.085 | -.0u8 {-.110 }-.061 | .600
.700 |-.ou6 | -.028 | -.054 |-.038 |-.068 |-.050 |-.091 | -.060 |[~.102 |-.069 | .700
.800 }-.052 |-.033 |-.ou8 |-.031 |-.083 |-.056 |-.092 | -.07V |-.108 |-.082 [ .BOO
.900 |-.060 |-.0842 |-.060 |-.0u1 | -.085 |-.066 |-.103|-.072|-.106 |-.090 | .900
4975 |-, 054 { - 080 |-.058 |-,053 [-.092 [-,073 2975
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TABLE T.- TABULATED PRESSURE COEFFICIENTS - Continued

(a) Wing 1 - Continued

y .
Cp at b/2 of
x'/c A .3 .5 7 9 x/¢
Upper | Lower | Upper | Lower Upper[ Lower UpperJrLower Upper | Lower
a-s 2°
0251 .012 ] .092 [-.060 ] .098 [-.134 | .09u .025
,050 | -.005 ] .063-.c20 | .091 |-.086] .079 |-.134}| .073 .050
“q00 V=201 | .os2|-.c01 ] .oss |-.052 | .c60 |[-.123} .062[-.262] .C68 | .100
.200 |-.010 | .035 |-.01u | .o43 |-.040 | .038 |-.093] .021 |-.221 .035 | .200
“300 |-.01z | .o25|-.0%30 | .o27 |-.0u7 | .030 |-.072] .021 [-.208 | .05 [ .300
‘w00 |-.033 | .oo7 |-.ouu | .012 |-.058 | .010 |-.082} .001 [-.179} .001 | .u00
“e00 {-.029 | .o10|-.0u2 | .005 |-.085 [-.010 |-.093 |-.022 | -.168 | -.017 | .500
~500 | -.038 |-.002 | -.050 | -.004 [-.075 | -.021 |-.103 | -.036 | -.165 | -.033 | .600
“700 | -.055 | -.c16 | -.063 |-.026 |-.079 | -.039 | -.108 | -.049 | -.154 | -.030 | .700
2800 | -.059 |-.023 | -.060 |-.020 | -.09u j-.ou7 |- 100 | ~.0u9 | -.130 [ -.0u6 | .80O
‘900 | -.06e |-.03u | -.072 | ~.031 | -.097 {-.054 | -.118 f-.062 ] -.107 | -.055 | .900
.975 | -.060 {-.031 | -.063 |-.04) |-.099 |-.060 .975
.-
= 3
S025 [-.ciu | 107 f-.t13 [ Jn [-l1u6 | o113 .025
.050 |-.023 | .or8 |-.095 | .101 |-138 ] 097 | -7 | .097 .050
100 |-.013 | .066 |-.083 | .73 |-.103 | .082 |-.164 | .082|-.280| .082| .100
“200 | -.022 | .o67 | -.024 | .o61 [-.082 | .055 |-.182 | .036 |-.2B2 | .0u49 ; .200
-300 | -.022 | 033 |-.0u3 ] .ou0 |-.073 | .ouu {-.118| .043}-.277} .033 ) .300
400 | -.oun | .o19 }-.258 | .029 }-.077 | .028 [-.115 | 015} -.2u7 ) L0188 | KOO
“500 | -.039 | .022 |-.054 | .020|-.082 % .009 |-.118]-.0081]-.190 ] .002 ] .500
S860 | -.ou8 | .010 | -.063 | .009 |-.088 ]-.000 |-.120]-.023]-.143]-.012, .600
~70¢ | -.065 | -.006 | -.072 | -.¢11 | -.092 | -.020 | -.121 j -.026 | -.140 | -.010 [ .700
2800 | -.069 | -.012 | ~.a72 | -.009 {-.103 [ -.036 [-.125 ] -.034 | -.126 1 -.02}  .B0OO
2900 |-.077 | -.028 | -.084 | -.020 | -.108 | -.0u2 | -.129 [ -.0u7 [ -.119 {1 -.03) [ .900
.975 | -.068 | -.023 | -.068& | -.031 | -.105 | -.0us .975
az= u°
L025 1-.050 | <122 [-.1u3 | 139 [-.165 1 (133 .025
.050 |-.0us | .o9u | -.133 ] J125 j-.158 | 1w -.185] L113 .050
S100 |-.027 ) .00 |-.118 ) .92 |-.1u3 ) L0968 [-.179 [ .099 j-.154 3 .098 | .100
2200 |-.03%1{ .063)-.056] .075|--135] .o7u |-.165] .061}-.1u3] .C71 ] .200
2300 | -.03u | .os7|-.ou9 | .o55 |-.1235| .062 [-.tun | 060 ]-.132} .057 | .300
“u00 |-.out | 029 | -.ve7 | .ouu |-.13c | Lou2 | -.1u9 ) 031 [ -.183 1 081} .400
T500 |-.050 | .037 | -.c66 | .032]-.106] .028|-.1u8| .005]-.152| .030 ) .500
2600 | -.058 | .023|-.070} .023|-.106| .c00|-.t146 | .000]-.162] .01C | .600
2700 |-.072 | .o005|-.080] .005|-.106|-.003}-.144|~.010]-.173| .003 ) .700
.800 {-.077 | .co0l-.079 | .oov |-.118|-.020 }-.083 ] -.021 |-.174 | -.005 | .BOO
-900 |-.085 |-.012 }-.095 | -.008 | -.121 | -.026 | -.126 | -.030 | -.183 ] -.015 | .900
.975 l-.07u J-.01v ] -.07u f-0¢21 ]-,010]-.03u .9
a= s°
.025 | -.093 ] 137 ]-.157 4 1wy [ =175 | w2 .025
L0500 -.0t6 | <107 |-.15u | L1300 | -189 | 123 | 0190 | .127 .050
c100 b--ow0 ] .095 | -.i56 | 12w |-.170 | o133 |-.v88| 1214 -.102) J108} .100
2200 | -.039 | .or9 i-.125| .c92 [-.170 | .o94 [-.183| .080|-.082] .085] .200
“500 |-.055 | .c57 |-.082| .oe7|-.188} .o77|-.178| .072|-.079 4 .07} | .300
“woo |-.054 | .os55 | -.072 | L0801 |-.155] .06% | -.179 | 0wl | -.083} .057 | .u00
.500 |-.060| .ose |-.070] .oué [-.15¢ | 039 -.179 | 026 -.101 .0u2 | .s00
.600 | -.06u | .o0z8|-.075 | .o03u|-.153 ] 015 | -.181} LOV& [ -.121) .027 | .600
L7006 | -.078 | .o16{-.086 | .o20)-.143)] .008|-.179 | .00 | -.1041 .021 | .700
“30p | -.086| .0t0 f-.082) .o10|-.1u2|-.008}-.159 | -.005 -9 [ L0011 [ .800
‘900 | -Lovu 1 - 002 | -.108 | .oo2 | -.138 [ -.0n2 | -3 017} -.153 ) L0033 .900
975 | -,c82 | -.001|-.c86]-.010)-,1251]-,023 .975
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TABLE I.- TABULATED PRESSURE COEFFICIENTS - Continued

(a) Wing 1 - Concluded

y .
Cp at 6/2 of :
x'/c .3 5 7 9 x'/c
Upper | Lower | Upper | Lower Upperl Lower | Upper | Lower | Upper | Lower
(-]
a= 6

L025 |-o132 | 152 |-.172 | 162 [-.184 | .155 .025
L050 |-.119 | J122 {-.17s | 152 |-.1B8S | 138 [-.206 | .46 .050
100 |-.o8w | o112 [-.173 | .125 [-.188 { L1132 |-.208 | .34 |-.101 L7 ] .00
.200 l-.on6 | 095 {-.175 | 103 |-.189 | L1088 [-.212 | .095 |-.086 | .097 [ .200
.300 |-.063 | .o7s |-.150 | .098 [-.191 | .096 |-.212 | .085 }|-.075 | .095 { .300
400 |-.062 | 057 {-.nu | .o71 |-.193 } (081 |-.216 | 062 |-.0B1 .078 | 400
.500 |-.068 | .06 |-.0T1 062 |-.19% | 050 [-.219 | .ouu {-.097 | .068 | .500
.600 [-.071 .057 |-.c72 | .050 |~.195 | .039 [-.220 .030 |-.102 | .o54 | .600
.706 |-.086 | .031 |[-.088 | .032 |-.193 | .o2u [-.2M L020 {-.122 | .ouu | .700
.800 {-.095 | .024 |~.084 | .029 |-.194 | .005 |[-.181 L010 | =-.u1 .032 | .800
.900 |-.100 | .o008 |-.108 | .018 |-.189 | .002 |-.182 |-.005 |[-.122 [ .02} .900
.975 |-.089 | .0t0 |-.095 | .000 |-.173 [-.010 .975

= 70
L025 |-.158 | <168 [-.09b | 174 |-.195 | 179 .025
.050 |-.136 1 137 |-.185 | 165 |-.197 | .165 |-.220 | .157 .050
100 |-.081 | 127 |-.183 [ .13 |-.202 | 157 [-.22) Jdur -avi2 | L1286 | L100
.200 |-.059 | 110 f-.197 | 128 |-.208 | 123 ]-.225 | .106 |-.102 ] 113 [ .200
2300 |-.072 { .09t {-.196 | .103 [-.206 | .108 [-.226 | 103 ]-.092 | .iW1 . 300
400 |-.066 | .068 |-.178 | .083 }-.210 | .097 |~-.228 | .082 |-.091) .093 | 400
.500 |-.077 | .080 ]-.1m18 | .089 [-.215 | 061 }-.232 | .057 |-.094 .083 | .500
.400 |-.078 | .065 |-.062 | .056 [-.222 | .056 |-.238 | .0u6 |-.090 | .072 | .600
.700 |-.093 | .052 |-.085 | .cu8 |-.226 | 060 |-.211 .036 |-.108 | .060 | .700
.800 |-.100 | .037 |-.086 | .050 {-.230 | .02) {-.200 ] .026 |-.112 .0u6 | .800
.900 |-.106 | .023 [-.112 | 030 |-.231 L015 |[-.223 ) .oty [-.116 | L036 | .900
.975 {-.093 ] .o028 |-.100 | .013 |-.217 | .001 .975

a= 8°
.025 |-.179 | 181 |-.205 | .185 [-.203 | .175 .025
.050 |-.158 | .152 |-.206 | .180 |-.206 | .164 |-.229 | .163 .050
2100 {-.1ur | Jvw2 | -.203 | .156 |-.210 | L163 |-.232 | 154 | -.133 ] .132 | .100
2200 }-.057 | .12u |~.218 | .12 [-.212 | 162 |-.237 ) 017 [-.123 | 123 | .200
0300 f-.076 ] .103 |-.229 ) 121 }-.217 | 132 |-.236 | 120 {-.113 | .121 | .300
.40C |-.070 | .08) [-.220 | 107 [-.222 | <103 {-.237 | .093 [-.109 | .102 | .u00
.500 t-.082 | .093 [-.184 | .092 {-.229 [ .072 |-.241 071 |-.108 | .097 | .500
.600 |-.084 | .079 |-.083 ] .086 {-.239 | .065 |[-.242 | .062 |-.096 | .085 | .600
.700 ]-.100 | -056 |-.081 .057 |-.2u6 | .052 [-.216 | .oue [-.110 | .073 | .700
.800 |-.1ou | .057 |-.084 | .069 {-.250 | .037 [-.210 | .040 |-.124 | .062 | .800
2900 |-.113 | 036 |-.113 ] .ou3 |-.253 | .030 [-.224 | .029 |-.118 | .0u9 | .900
.975 |-.092 | .037 |-.106 ] .025 {-.2u2 | .01u .975
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TABLE I.- TABULATED PRESSURE COEFFICIENTS - Continued

1-1853

(b) Wing 2
y .
Cp at 572 of :
x'/c 5 7 .9 x'/¢
Upper | Lower | Upper | Lower | Upper | Lower Upper | Lower | Upper | Lower
a-s -4°
025 ] .083 [-.010 | -133 [-.092 [ .112 |-.104 .025
ose | .os0 ] .o3u | .096 |-.102 | .099 [-.104 | 121 [-.027 .050
voo | .o37 | .o05 | .063 |-.088 | .08V |-.103} .098 [-.129 | W17 j-.204 | .100
S500 | .025 1 .000 | .ou2 |-.027 | .ou1 [-.103 | .o05u j-.131 ] .092 |-.164 ¢ .200
“300 | .o24 | .oos | .023 |-.008 | .025 |-.105} .031[-.130 | .069 |-.138 | .300
‘w00 | .co7r |-.008} .c01 |-.027 | .009 |-.100 | .OV1 [-.134 | .O4W {-.115 | .u00
.500 | .oo02 |-.020 |-.002 |-.028 |-.016 |-.0T .003 | -.135 [ .009 .500
~600 | .coo | .o09 |-.008 {-.0u2 |-.030 [-.058 |-.019 |-.1u1 | .032 |-.113 } .600
“700 |-.007 |-.033 |-.026 |-.ou1 |-.037 [-.056 |-.04) |-.1u2 }-.007 |-.125 | .700
"800 |-.018 |-.oux |-.03u |-.057 |-.053 {-.066 {-.0u9 |-.143 |-.021 j-.143 | .B00
-900 |-.005 {-.062 {-.028 {-.068 |-.052 |-.082 |-.061 |-.140 }-.042 | -.148 [ .900
.975 |-.012 |-.0us8 -.064 |-.059 |-.075 .975
= -3°
.025 | .068 | .028 | .108 [-.066 | .092 [-.078 .025
.050 | .ou4 | .052 { .073 |-.059 | .076 [-.079 | .100 |-.10% .050
J100 | .02 | .ov9 | .ou9 |-.013 | .060 j-.0T) .079 |-.105 | .100 |-.202 | .100
o200 | .029 | .ov0 | .025 |-.011 | .025 |-.077 | .033 |-.104 | .O71 |-.15% [ 200
300 | .009 | .c02 | .cos | .ooo | .o05 |-.052 | .009 |-.104 | .Ou& |-.M41 [ .300
“%00 |-.006 | 009 |-.014 [-.020 }-.011 }-.038 |-.010 |-.106 | .023 j-.127 | .u00
.500 |-.010 }-.021 [-.015 |-.018 {-.034 |-.029 |-.022 |-.104 [-.008 +500
2600 |-.012 |-.010 | -.025 |-.032 |-.041 |-.041 |-.038 |-.102 |~.000 |-.102 | .600
.700 |-.019 {-.028 | -.038 |-.033 |-.050 |-.056 |-.056 |-.097 |-.028 |-.104 | .700
"800 |-.029 {-.038 |-.0u6 |-.050 |~-.063 |-.062 |-.072 }-.097 |-.0u1 |-.115 | .800
“900 |-.018 |-.056 {|-.038 |-.061 |-.065 |-.081 |-.075 [-.091 |-.061 |-.122 | .900
.975 |-.022 |-.ouu -.061 |-.073 |-.088 .975
- 20
025 | .052 | .057 | .o94 |-.032 | .069 [-.050 .025
.050 | .028 } .071 .o61 | .009 | .053 |-.0u43 | .078 |-.090 .050
.100 | .c08 1 .031 026 | .025 | .o3s |-.030 | .055|-.082 | .080 |-.152 % .100
.200 {-.001 | .023| .oc09 | .o00 | .o001 J-.013 | .010 |-.066 | .09 J-.024 | .200
300 | o0 | .0o13}-.010| .006 |-.010 [-.009 |-.010 |-.0u5 | .026 |-.114 } .300
500 |-.018 | .o001 {-.029 |-.007 |-.027 {-.020 {-.030 |-.040 [-.005 |-.1186 | .400
.500 |-.02% |-.01t }-.030 |-.010 |-.050 |-.022 |-.040 {~-.0u43 |-.028 .500
.606 |-.021 | .003 {-.038 |-.022 |-.065 |-.033 |-.062 |-.054 |-.041 |-.108 | .600
~700 |-.030 |-.019 |-.050 |-.025 |-.081 |~.049 [-.07Y |-.061 |-.055 {-.106 | .7C0
800 |-.ouo |-.029 |-.057 |-.0u3 |-.080 |-.054 |-.082 |~.071 |-.067 |-.103 | .B0O
.900 |-.028 |-.0u8 |-.0u9 [-.053 |-.081 |-.074 |-.099 |~-.07) [-.082 |-.110 | .900
.975 |-.031 |-.038 -.050 [-.085 |-.060 1915
- ‘O
025 | .035 | .ors | .07s | .ous | .0u0 |-.010 .025
.050 | .o13 | .09 | .ouv | .039 | .026 | .021 .0u8 | -.034 .050
voo | .oos | .ous | .oos | .038| .ot0 ) .025} .033 | .000 | .0u9 {-.0BG | .100
200 |-.012 | .03 {-.010 | .012 |-.020 ] .0tu |-.009 | .002 | .02) |-.074 | .200
2300 |-.00us | .029 |-.027 | .005 {-.023 | .006 |-.03% |~-.004 | .000 }|-.055 [ .300
‘400 |-.c27 | .o13 |-.c43 | .000 |-.050 |-.007 {-.050 |~-.017 |-.029 [-.070 | .u00
.500 |-.029 |-.001 {-.0u3 | .000 |-.068 |-.008 |-.062 |~-.029 |-.053 .500
2600 |--031 | .o12 |-.050 |-.012 |-.081 |-.021 [-.080 | -.0u0 |-.076 |-.074 | .600
“700 V-_ouo | -.009 {-.059 [-.0t4 |-.072 |-.036 |-.097 |-.049 [-.077 |-.078 [ .700
~800 |-.ous |-.020 |-.067 |-.038 |-.098 |-.0uu4 {-.099 | -.057 |-.092 |-.081 | .BOOC
.900 |-.038 |-.039 |-.c60 |-.0u4 |~-.092 |-.066 |-.110 | -.060 |-.108 |-.09] .900
.975 | -.0338 | -.029 -.043 |-.097 | -.052 2975




12

TABLE I.- TABULATED PRESSURE COEFFICIENTS - Continued

(b) Wing 2 - Continued

b .
Cp ot /2 of
x/¢ 5 9 x/¢c
Upper | Lower | Upper | Lower | Upper | Lower | Upper | Lower | Upper | Lower
a= o°
.025 | .017 | .09@ | .ou3 [ .073 |-.001 | .066 .025
.050 [-.001 ] .103 | .013 | .075 |-.006 | .068 | .006 | .0u43 .050
.100 |-.013 ]| .062 |-.008 | .056 |-.015 | .050 |-.004 | .036 | .0I0 | .000 | .100
.200 |-.021 ] .ous |-.031v | .o27 |-.0u0 | .032 |-.032{ .038 |-.009 |-.004 | .200
.300 |-.011 | .ouo |-.0m1 .035 |~.ou6 | .022 {-.054 1} .019 |-.031 |-.006 | .300
.00 |-.032 | .025 |-.056 | .010 |-.063 | .008 |-.074 | .002 |-.052 |[-.034 [ .%00
.500 |-.038 | .o11 |-.053 | .ovu |-.077 [ .005 |-.084 |-.011 |-.084 .500
.600 J-.038 | .021 [~.061 |-.002 [-.092 [-.009 [-.102 |-.027 |~.090 |~-.049 | .600
.700 }-.ous | .o01 |-.067 |-.004% |-.084 [-.022 |-.113 [-.032 [~-.104 |-.054 | .700
.800 }-.056 |-.010 |-.075 |-.030 |-.106 [-.035 |-.123 |-.080 |-.114 |~.059 | .800
.900 |-.0us |-.030 [-.071 |-.036 }-.101 [-.055 |-.125 | -.048 |-.132 | -.070 [ .900
.975 |-.0u3 |-.021 -.035 |-.109 |-.039 .975
= 1°
.025 [-.009 | 113 }-.023 | .092 |-.055 | .092 .025
.050 J-.025 | .17 |-.025 | .092 |-.057 [ .089 |-.062 | .081 .050
.100 |-.026 | .076 |-.026 | .070 |-.058 | .071 |-.059 | .060 |-.064 | .0ul | .100
.200 |-.030 | .06t |-.ou7 | .ou0 |-.062 | .052 |-.064 | .059 |-.060 | .031 | .200
.300 |-.031 | .052 |-.059 | .050 |-.069 | .040 |-.081 | .038 |-.072 | .025 | .300
400 |-.040 | .036 |-.068 | .023 )-.079 | .022 |-.084 | .021 |-.085 |-.007 [ .u00
.500 |-.o0u8 | .022 {-.087 | .030 {-.102 | .021 |-.104 | 001 |-.011 .500
.600 |-.ou7 ] .031 |-.072 | .o010 |-.108 | .002 |-.123 |-.009 |-.112 |-.028 | .600
.700 |-.055 | .ot |-.075 | .008 }-.105 |-.010 |~.136 |-.01% |-.135 [~.030 | .700
.800 |-.066 |-.001 |-.083 |-.020 |-.116 [-.028 |-.143 |-.032 |-.141 [-.031 | .800
.900 |-.057 |-.021 }|-.083 |-.026 |-.116 | .0u2 |-.146 [-.037 |-.153 |-.048 | .900
.975 [|-.052 |-.014 -.025 j-.117 |-.030 .975
a= 2°
.025 {=.074 [ .129 {-.084 | .107 |[-.114 | .107 .025
.050 |-.081 | 135 [-.087 | 108 |-.119 | .103 |-.156 | .103 .050
.100 |-.039 | .092 |-.ou7 | .082 |-.098 | .085 |-.131 | .080 |-.216 | .070 | .100
.200 |-.0u0 | .073 |-.059 | .054 [-.085 | .066 {-.100} .O78 |~.177 | .059 | .200
.300 |-.045 { .063 |-.073 ] .062 }|-.089 | .054 |-.105} .053 |-.150 | .052 | .300
400 |-.0u46 | .0u9 |-.079 | .035 [-.100 | .038 |-.117 | .034 |~-.146 | .018 | .400
.500 |-.059 | .03V |-.078 | JOou2 f-.114 | ,035 [-.125 ] .021 [~-.150 .500
.600 |-.055 | .ouv |-.082 | .021 [-.120 | .017 [-.139 ]} .009 [-.136 |~.007 | .600
.700 |-.064 | .022 |[-.084 | .020 [-.119 | .000 |-.153 |-.006 |~-.164 [-.013 | .700
.400 |-.074 | .009 |-.094% |-.008 |~.126 |-.017 |-.160 [-.020 |[~-.164 |-.021 | .800
.900 |[-.066 |-.010 [-.094 |-.016 [-.129 |-.029 [-.169 {-.025 {-.172 |-.037 | .900
.975 |-.062 }|-.005 -.016 |-.122 |-.020 .975
a= 3°
L025 J-.105 | J1u7 [-o1w2 | 12w [-0190 | Li12u .025
.050 |-.063 ] 155 |-.122 | .16 [-.193 | 118 | -.258 ] .123 .050
.100 [-.052 | .106 |-.088 | .09s |-.170 | .102 |-.219 | .097 {-.270 | .089 | .100
.200 [-.050 | .091 |-.067 |} .07V |-.107 | .08t {-.197 | .o8u [-.266 | .07T8 | .200
.300 }-.055 | .o7u |-.088 | .069 |-.106 | .070 [-.185 | .066 |~-.248 | .066 | .300
40C f-.053 | .062 |~-.092 | .ou9 |-.v14 | .052 |-.149 | .050 {-.238 | .025 | .u00
.500 |-.066 | .04 [-.090 | .054 |-.128 | .ome |-.1m1 .036 | -.227 .500
.600 |-.068 | .os54 |-.093 | .028 |~-.137 | .032 [-.152 | .022 {-.219 | .007 | .600
.700 |-.o071v | .033 |-.093 | .029 |-.131 | .009 [-.364 | .00S5 {-.231 | .o00C | .700
.800 |-.082 | .020 [-.103 | .006 |[-.141 |-.005 [-.170 |~-.009 {-.231 |-.005 | .B0O
.900 |-.07% |-.001 |-.103 |-.007 |-.138 |-.016 |-.180 |-.014 |~.225 |-.021 | .900
.975 |~-.073 | .005 -.007 |-.125 |-.009 .975
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TABLE I.- TABULATED PRESSURE COEFFICIENTS - Continued

(b) Wing 2 - Concluded

1-1853

y .
Cp at 572 of
x/c 3 .5 N4 9 x'/c
Upper | Lower | Upper | Lower | Upper | Lower Upper | Lower | Upper | Lower
o
Q=

025 1-.130 | .16 [-.196 | 137 [-.233 1 .12 .025
.050 |[-.091 LA78 | -191 152 1-.225 ] .133 [-.290 | .138 .050
2100 |-.063 ] 123 }-.127 | 106 {~-.209 | 11w | -.265 | <108 |-.277 | <102 ) .100
.200 |-.061 103 | -.078 | .o82 |-.158 | .095 |-.247 | .097 |-.288 | .087 | .200
.300 | -.063 | 091 |-.092 | .081 |-.138 | .082 |-.236| .082 |-.278 .081 .300
400 |-.062 | 075 |-.103 | .063 |-.137 | .069 |-.235 | .067 |-.261 .04 400
.500 |~.073 | .063 {-.102 .070 |-.18u | L0681 [-.229 1 053 |-.254 .500
.600 | -.07u4 | .070 |-.103 | .ou3 [-.150 | .ou5 [-.215| .033|-.238 | .028 | .600
700 l-.079 | .ou6 | -.10u | .oM0 |-.042 | L0020 |-.097 | .021 |-.242 .020 | .700
.800 {-.089 | 030 |-.113} .023 |-.150 | .009 |-.192 | .002 [-.225| .010 | .8OO
.900 |-.085 | 010 |-.112{ .008 |-.145 |-.005|-.175| .002 |-.215 |=~.008 | .900
975 |-.082 | .018 L003 | -.123 | .000 .975

= 5°
.025 |-.1u8 | J18v [-.238 | L1852 |-.221 . 154 .025
.050 |-.113 | 192 | -.216 | J143 |-.226 | 147 [-.288 | .45 .050
.100 {-.080 | 135 l-.189 | 120 |-.2v9 | 128 | -.277 | .12} | -.262 .6 | L100
.200 |-.078 | 119 | -.121 096 |-.190 | 106 |-.265]| .110|-.280 .106 | .200
.300 |-.076 | 103 |-.118 ] .096 [-.174 | .098 [|-.240 .097 ]-.276 | .102 | .300
500 | -.073 | .091 |-.128 | .o7u |-.166 | .082 | -.237 | .082 |-.265( .060 | .400
.500 |-.082 | .o7rs |-.122 | .082 |-.165 | .073 |-.228 | .062 |-.254 .500
.600 |-.084 | .082 |-.12} L058 | -.166 | 060 |-.222 | .ou6 [-.237 | .040 [ .600
.700 |-.087 | .060 |~-.121 .050 |-.153 | .032 |-.213] .031[|-.235| .030 | .700
.800 {-.096 | .035 |-.128 | .03%9 |-.164 | .022 |-.151 017 | -.228 | .o24 | .800
.900 |-.093 | .021 |-.129 ] .016 |-.155 | .o07 [-.123 ]| .021 |-.226 | .007 | .900
.975 |-.099 | .029 L0t | -.13) .01} .975

a= 6°
2025 1-.172 [ .198 | -.225 | .165 [-.230 | .167 .025
.050 |-. 141 .205 | -.236 | .153 [-.231 .158 | -.270 | .155 .050
100 12126 ] 158 [ -.200 1 <136 |-.22u8 | .iuu | -.276 | 133 [ -.1u7 0 .129 [ .100
.200 |-.101 136 V-reu | o0 |[-.201 ] 18 | -.287 ] 128 [ -.134 115 | .200
.300 |-.082 1 119 |-.182 | 108 |-.183 | 11w j=-.252 ) 113 |-.122 RN .300
400 |-.083 | .105 | -.176 | .092 |-.176 | 098 |-.2u6 | .09 |-.117 [ .O7] .00
.500 |-.086 | .088 |-.154 | .098 |-.181 .090 | ~.2un } .079 [-.137 .500
.600 |-.090 ] .o09& |-.13% | .07y |-.178 | .069 |-.240 | .062 |-.13] .056 | .600
700 |-.092 | -o72 |-.118 | .o6n |-.170 | .Ou&6 |-.20% | .Ouw |-.158 | .07 | .T00
.800 |-.102 | .ou6 [-.121 .053 |-.175 | .039 [-.182 | .036 |-.17u | .042 | .800
.90C |-.099 | .032 |-.121 .030 {-.168 | .020 |-.192 (| .034 |-.184 .029 | .900

.975 1-.092 | .oug .029 ]-.130 § .02u W97
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TABLE I.- TABULATED PRESSURE COEFFICIENTS - Continued

(c) Wing 3
y )
Cp at b/2 of :
x'/c 5 7 .9 x'/¢c
Upper | Lower | Upper | Lower | Upper | Lower Upperl Lower | Upper | Lower
(-]
as= -6
.025 | .c62 [-.008 | .136 [-.08) 162 [-.102 .025
.050 | .034 {-.004 096 |-.096 ] 122 |~.106 | 149 | -.135 .050
100 | 023 L0101} .060 |-.108 | 115 |-.v07 | 130 {-.138) 155 {-.176 ) .100
.200 | .003 | .025 | .008 {-.083 | .059 {-.10? | .083 |-.137 | 122 |-.17 ) .200
<300 |-.005 | .o004 | .007 | .005 | .008 {-.125 | .0ou3 {-.V44 -.166 | .300
.400 |-.015 |-.012 | -.029 } .002 |-.00n [~.140 ]| .022 {-.149 | .058 |-.145 | .uo00
.500 [-.001 033 | ~.041 [-.014 |-.019 |-.131 [-.001 |~-.158 -.124 | .500
.600 | .008 [-.023 |-.038 [-.032 [-.024 [~.102 |-.022 | -.163 ] .033 |-.112 | .600
700 |-.012 |-.024 [ -.045 [-.028 [-.048 |-.053 {-.04} |-.169 | .002 {-.111 .700
.800 [-.029 |-.ou1 | -.041 [-.048 |-.053 [-.023 |-.052 | -.17S | -.016 | -.116 | .800
+900 |-.009 |-.061 [ -.035 |-.067 [-.061 |-.040 {-.069 | —.157 |~-.066 | -.132 | .900
.975 |-.011 }-.057 | -.023 |-.071 |-.071 |-.055 .975
= -5°
.025 | .ous | .o022 11 1-.058 | .Jius |-.073 .025
.050 | .020 | .023| .069 |-.081 100 [-.076 | L1386 |-.112 .050
.100 | .009 | .032 .050 |-.089 | .103 [-.081 13 -7 | e -6 . 100
.200 |-.010 | .ou1 {-.009 | .032 | .036 |-.086 | .070 |-.115 | .109 |J-.166 | .200
-300 |-.015 | .010 |-.011 |-.006 |=-.005 |-.10% | .025 |-.125 -.162 | .300
L4000 |-.016 [-.002 | -.029 | .004 }-.029 |-.107 |-.003 [-.133 | .039 |-.149 | 400
.50¢ |-.011 .039 | -.050 1-.010 [-.042 |-.067 |~.028 {-.140 -.126 | .500
.600 {-.012 |-.014 {-.049 [-.025 |-.049 [~.C21 |~-.040 |-.183 | .010 {-.112 | .400
«700 | -.02V }-.016 | -.060 |-.022 [-.061 |-.02Y |~-.059 | -.146 |-.018 |-.111 .700
.800 |-.0u0 [-.034 | -.055 j~.0ul |-.066 [-.030 [-.069 J-.148 |-.038 {-.120 | .s00
«900 {-.020 {-.056 | -.050 |-.062 {-.075 |-.045 | -.07} [-.137 |~-.078 {-.138 | .900
.975 | -.024 |-.052 |-.035 |-.066 |-.088 |-.058 .975
= _uo
.025 ] .028 | .05u L102 {-.0u8 ] 132 }-.0u3 .025
050 | .005 | .052 | .06t }-.071 .082 | ~.0u9 | 119 | -.092 .050
.100 |-.0¢5 | .050 [ 011 |-.013} .070 |-.058 | .098 |-.093 | .125 |-.1uu | 100
.200 {-.021 .052 | ~.026 | .032 | 014 |-.065| .OuS |[-.09% | .093 |-.148 ) .200
«300 }-.029 | .02 |-.026 | .002 |-.026 [-.062 | .007 |-.102 -.150 | 300
.400 {-.038 | .005 |-.052 | .009 |-.049 [-.052 |-.028 | -.106 | .01u |-.147 | .uoO
.500 |-.022 | .058 |{-.063 |-.003 |-.063 [-.007 }-.052 |~-.107 -.126 | .500
.600 |-.024 | .00C | -.062 [-.017 |=-.067 |-.006 |~.070 |-.113 |-.021 |[-.11 . 600
<700 {-.029 |-.008 | -.070 [-.012 {-.072 {-.025 |-.076 [ -.113 |-.0u1 {-.109 | .700
.800 |-.038 |-.028 |-.066 |{-.038 |-.086 |-.030 [-.085 [-.101 {-.058 {-.119 | .800
+900 |-.031 {-.050 | ~.061 |-.054 |-.090 {-.0u45 | -.106 [-.085 [-.097 [-.111 .900
2975 |-.034 §-.045 | -.0u5 |-.058 |-.100 |~-.054 .975
a=-3°
.025 | .o12{ .07s | .o70 j-.029 | .109 [-.010 .025
.050 |-.006 | .077 | .032 |-.018 | .06t |-.017 | .098 [-.065 .050
.100 | -.018 | ,066 [-.010 | .032 | .ou2 [-.018 | .073 ] -.064 | .109 [-.120 | .100
«200 [ ~.031 | 064 [-.0u6 | .02 [-.024 [-.019 | .022 |-.063] .075 |-.13% { .200
.300 {-.038 | .039 |-.045 | .009 |-.0u6 |-.004 |-.019 [-.07x% -.137 | .300
400 |-.046 | 018 [-.0061 .019 | -.0860 |-.002 [-.0u46 [-.077 |-.008 |-.140 | .u00
.500 }-.032 | .068 |-.079 | .003 |-.083 [-.001 |~-.069 | -.070 -.132 | .500
.600 |-.038 | .005 {~.074 |-.009 |-.086 |-.005 |-.093 [ -.054 | -.039 |-.117 | .600
.700 |-.0u6 | .000 J-.081 |-.00u4 [|-.088 |-.022 [-.109 |~-.050 |-.068 |-.109 | .700
.800 [-.056 | -.02V [-.079 |-.030 |-.104 {-.026 [ -1 | ~-.051V |-.078 |-.118 ) .800
«900 |-.041 | -.0u2 | -.073 [-.047 [-.104 |-.0u0 |-.122 | -.0u1 |-.117 |-.117 | .900
-975 | -.0u3 | -.0u0 §-.058 {-.051 [-.113 {-.042 .975%
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TABLE I.- TABULATED PRESSURE COEFFICIENT: - Contilnued

(¢) Wing 3 - Continued

1-1853

y .
Cp at 52 of :
x'/c 3 .5 7 9 x'/c
Upper | Lower Upper]iLower Upper | Lower | Upper | Lower | Upper | Lower
Q- -2°
L025 ]-.007 | .096 ] .050 | .032 [ .082 | .01 .025
.050 §-.025 | .102 ] .013 | .ous | .035 | .017 [ .075|-.050 .050
100 §-.032 | .o09% | -.038 | .ounw} L01S ) 027 | .051 | -.C29 | .090 |-.119 | 100
.200 |-.ou6 ] 077 | -.ceu | .055 {-.039 | .031 |-.004 {-.004 | .055 |-.122 [ .200
.300 |-.050 ] .ou2 | -.063 | 019 {-.068 1} .029 |-.0u2 | -.005 -.122 | .300
400 |-.058 | .o27 |~.073 | .o31 |-.079 ) .0tz |-.070 [-.000 [-.03} | -.123 | 400
.500 |-.043 | .079 | -.093 | .012 [-.101 .008 | -.091 | -.021 -.118{ .500
.600 | -.oun | .021 |-.087 | .001 [-.109 | .003 |-.104 |-.023{~-.080 ) -.119 [ .600
L7000 [-.057 ] .010 | -.091 .00% |-.107 |-.012 | -.128 | -,030 | -.095 | -. 009 [ .700
.800 |-.0648 |-.011 | -.091 |-.022 {-4113 |-.006 | -.134 [ -.Cu0 [-.708 | -.09] .800
.900 |-.052 [-.036 | -.090 | -.039 [-.114 |-.031 |-.150 { -.CG38 | -.139 | -.114 [ .900
.975 |-.054 |-.031 ] -.065 |-.0u2 [-.125 | -.035 .975
= —10
L025 V-.0vu | 12w | .023 | .OTu | .Ou8 | 064 .025
.050 ]-.052 | .120|-.008{ .o70 | .009 | .067 | .O0u5} .C10 .050
100 -.ous | .105 | -.057 | .o61 |-.000 | .065 | .029 | .035| .070 |-.080 | .100
.200 |-.057 | .092 | -.08) .067 |-.064 | .ou9 [-.036| .Ouuw | .036|-.079 | .200
.500 |-.c60 | .o54 |-.082 | .032 |-.094 | .04} |-.067 | .023 -.0t18 | .30¢C
400 |-.063 ] .037 | -.09 LOK0 | -.099 | .026 | -.093 ] .007 | -.052|-.081 .400
.500 |-.053 | 093 [ -.1%0 | 023 [-.112} .02) [-.111 | -.010 -.064 { .500
.600 | -.055 | .030 |-.098 | .010 |=.119 | .0V1 | -.126 | -.009 | ~.097 | -.061 . 600
.700 1-.067 | .020 | -.097 | .ot |-.123 |-.003 |-.139 | -.016 [-.117 {-.030 | .700
.800 |-.080 | -.00u | -.100 |-.015 {-.122 | -.010 | -.1u7 | -.032 {-.131 | -.003 } .800
.90G | -.061 |-.027 | -.101 |-.030 | -.132 |-.021 | -.164 | -.030 | ~.157 | ~.027 | .%00
.975 4-.061 | -.022 | -.067 | -.034 | -.135 | -.029 .375
= 5°
.025 }-.028 | .t15u |-.072 | .098 |-.008 | .086 .025
.050 |-.072 ] .136|-.039 | .080 [-.031 .093 | -.001 .062 .050
100 {-.057 | .123 |-.072 | .o72 |-.0u3 ] .oB8S |-.004 | .065( .036|-.006] .100
.200 |-.071 .105 | -.010 | .081 [-.08% | .066 [-.069 | .071 | .006 .001 .200
.300 |-.06% | .c69 |-.1001] .ou9 [-.¥16 | .058 [-.096 | .Cu0 .000 | 300
400 |-.075 | .os2 | -.103 | o500 | -.v24 | .G0B |~-.124 | o021 1 -.080 | -.010 p .400
.500 |-.061 106 | -.123 | L0377 | -a126 | 032 | -.101 . 006 .003 | .500
.600 |-.065 | .os0 |-.103 ) .023 |-.137} .024 [-.151 L005 | -.127 | -.011 . 600
.700 |-.078 | .030|-.1051 .026 |-.146 | .003 |-.164 [-.008 |-.147 | .005 [ .700
.800 |-.092 | .o02 |-.108 |-.031 [-.136 | -.00y [-.170 | -.023 [ -.158 | .026 | .800
.900 |-.077 ]-.007 | -.110 | -.019 j-.143 | -.008 [-.178 | -.019 | -.179 | -.004 | .900
L9275 {-.0t2 | ~.018 | -.063 J-.028 [-.141 }-.020 .975
- ‘O
.025 | -.0%4 | .169 | -.108 | .108 [-.081 ] .112 .025
.05C | -.096 ] .155 |-.089 | .o85 |-.072 | .106 [-.062 | .071 .05C
100 |-.0r0 | .139 | -.083} .ot7|-.082 | .102 |-.051 086 | -.013 | .ous | 100
.200 | -.081 A6 =122 1 w091 |-.n15 | .081 | -.096 | .691 }-.038 | .033} .200
.360 |-.069 | .o81 [-.117 | .056 |~.1ul 070 | -.123 | .0s5 .029 | .300
400 | -.081 064 f-.117 ) .os1 | -.tus | .0St | -.au7 ) L0388 {-.706 | .010 | .400
2500 |-.071 ] 122 [ -.133 ] Lon9 [-.0u7 | JO8u |[-.164 ) L0721 012 | .500
.600 | -.07%] .050 |-.112 | .o3v |-.tu8 | .038|-.176 ) .C18[-.158 ( .002 7 .600
.700 | -.0uy | .ou0o | -.v13 | .034 j-.156 ]| .015 | -.185 | .003|-.17]} .022 | .700
L8000 | -.101 .006 | -.106 | .cos l-.¥52 ] .009 |-.188|-.010-.183 | .030 | .800
.90C | -.09¢ | -.008 | -.105 [ -.010 | -.151 | .00%1 | -.199 | -.003 | -.194 .000 | .900
.975 | -.08¢ | -.005 | -.032 | -.017 ] -.139 | -.009 .975
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TABLE I.- TABULATED PRESSURE COEFFICIENTS - Concluded

(c¢) Wing 3 - Concluded

y .
Cp ot b/2 of :
x'/c .3 .5 7 x/¢
Upper | Lower | Upper | Lower | Upper | Lower | Upper | Lower | Upper | Lower
o
a= 2

L025 [-.062 | 186 ] -.179 [ 120 }-.177 | .128 .025
L0556 |-.109 ] 176 [ -.t57 | L0992 [-.178 | J115 1 -.183 ) 108 .050
106 | -.088 ) 157 | -.193 | 085 [-.138 | 115 [ -.166 ) .105 | -.192 L.Co7 | 100
.200 |-.08e | L2136 | o130 .098 |-.135 | .098 {-.1u3 ) .165 [-.110 | .05k | .200
L3CC |- 0mu ] L099 [ -.135 | L0701 [-.162 | .086 |-.152 | .070 .ouy | L300
L4000 | —. 037 L0079 -+ 130 LOT0 -.148 L0648 | -.163 .051 - 1bu .31 400
.500 |-.079 ] 138 [ -.140 | L0601 f-.370 | L0057 |-.179 ) .034 .026 } .500
L6006 | ~.0ud 062 | -.120 ) Lout f-.ven | L0050 | -.193 ) Lo28 [-.185 ) .21 .600
L7066 | -.095 | Lo52 | -.125 ) Lou3 | -.170 | .L02u | -.205 ) .o1s[-.198 ) .c38 (| .700
.806 |-.107 ) .cve | -a127 | .09 |-.169 | L0235 |-.213| .003[-.208} .C59 | .8CO
900 {-.09e { .c0% | -.124 |-.002 [-.162 | .C13|-.220| .008 |-.204 015 | .900
.975 | -.ce9 | .occ | -.054 |-.005 |-.129 | .0C1 .975

= _’,a
2025 1 -.110 ] 209 [ -.2u6 | L1734 [-.245 ) L142 .025
L050 |-J126 ) 197 [ -.210 ] S22 [-0232 | G129 | -.280 ] 125 .050
00 t-103 ] a1tul-a196 | Lo97 | -a199 | L2g [ -.210 ) Lttu [ -.2u0 | L0811 . 100
2200 |-.a27 ] ais3tb—ars7 | o2 -9t b o0 | -a207 ) Wvi5 | -.208 | LoTd .200
o0 {-wcvu ] Lty r ] -aies 082 | -.200 | 293 | -.213 ] .085 .G61 .300
4506 | -.095 ] L093 [ -.182 | L0801 1-.180 | 076 [ =219 1 L0665 | -.194 | .Cu4 | .uCO
2500 |-.00¢ | L1589 [-.tu7 ] J07u [-.182 ] .070 | -.228 | .0u3 L0236 | L5060
L6500 | -.ome o Lovu [ -a32 ] L055 [-a1Tu 062 [ -.235 ] L0kO | -.221 .G31 .600
Jro0 -0 | .03 | -aa33 ) Losu | -ar7r ] L0035 | -.251 .030 | -.232 | .ou9 | .700
.800 |-.tiu | L0290 | -.vsu | o032 |-.v77 | L0335 |-.253 ] 013 [-.226 | .070 | .80C
90¢ |-.10e | Jovzl-a132 | 009 |-.167 ] 025 | -.230 ] 021 [-.2¥9 ] .027 | .900
975 | -.100 ] .ove -.068 ] .oou |-.125 1 .010 .975

a: l;o
.025 |-.136 | .232 | -.231 Sduy | -.281 . 155 .025
L0056 [-.1u2 | 218 | -.260 S5 {-.278 | Ju2 | -.280 | 134 .050
L1060 V-.127 | 193 |-.236 ) .108 |-.256 | .139 |-.252 | .123|-.278 | .09% | .100
200 b-.100 | airs|-o1r0 ) .25 | -.238 ) .22 | -.282 | 132 |-.275 ] .085 | .200
L300 | -.102 | 132 | -.1u5 ] 092 [-.286 ] 110 | -.2u3 | 199 .073 | .300
W800 |-.102 | 108 | -.153 | .09 |-.281 | .090 [-.225 | .o74 |-.254 | .053 | .u00
L300 |-.101 73 ] -.155 | .087 |-.216 | .083 |-.259 | .056 .0u9 | .500
.600 | -. 101 L0917 {-0139 | 087 |-.196 | 073 | -.265] .052|-.251 042 | L600
700 J-.1u | 076 [ -.180 ) L0864 [-.199 ) L0866 |-.269 | .039|-.250 | .066 1} .70C
.800 |-.125 ] .o0u0 |-.1u1 .ou5 | -.198 | .ou7 |-.271 .026 | -.240 | .092 | .800
.920C f-.120 | .02y | -.138 | .019 |-.180 1 .035|-.195 | .032|-.2u3 | .ou6] . 900
275 }-.107 ] .030 |-.068 ] .013]-.137 | .022 .975

¢aQT~1
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(a) Wing 1.
CL,design = 0.

(b) Wing 2.
CL,design = 0.08.

(c) Wing 3.
CL,design = 0.16.

L-62-43
Figure 1.- Photographs of the models mounted on the reflection plate.
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Figure 3.- Concluded.
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